Red blood cells highly express type I platelet-activating factor-acetylhydrolase (PAF-AH) which consists of the alpha1/alpha2 complex.
Although red blood cells account for about 30% of total PAF-AH activity found in the blood, the physiological function of this enzyme is unknown. To understand the role and regulatory mechanism of this enzyme, we purified it from easily obtainable pig red blood cells. PAF-AH activity was mainly found in the soluble fraction of the red blood cells. Two peaks of enzyme activity appeared with increasing concentration of imidazole on column chromatography on nickel-nitroacetic acid (Ni-NTA) resin. We called these peaks of small and large enzyme activities fractions X and Y, respectively, and then further purified the enzymes by sequential chromatofocusing on Mono P and gel filtration on TSK G-3000. In the final preparation from fraction Y, two proteins bands corresponding to 26 kDa and 28 kDa were related to enzyme activity. Determination of the partial amino acid sequences of the proteins of 26 kDa and 28 kDa revealed that these proteins were identical to alpha(1) and alpha(2), respectively, both of which are catalytic subunits of Type I intracellular PAF-AH. On Western analysis, the 26 kDa and 28 kDa protein bands cross-reacted with specific monoclonal antibodies to alpha(1) and alpha(2), respectively. Since the apparent molecular weight of the natural enzyme was estimated to be about 60 kDa, the enzyme activity in fraction Y was thought to be that of a heterodimer consisting of alpha(1) and alpha(2). On the other hand, the enzyme activity in fraction X was thought to be that of a homodimer consisting of alpha(2). Other blood cells such as polymorphonuclear leukocytes and platelets only contained the alpha(2)/alpha(2) homodimer. It has been reported that the alpha(1)/alpha(2) heterodimer is poorly expressed in adult animals except for in the spermatogonium. Taken altogether, these results suggest that high expression of the alpha(1)/alpha(2) heterodimer is important for the physiological function of mature red blood cells.